The herpesvirus associated with Marek's disease (MD) is ubiquitous, and under field conditions, infects almost all chickens at an early age. However, certain strains of chickens, because of their genetic background, are resistant to clinical MD. Upon exposure of genetically resistant chickens to highly pathogenic strains of MD virus (MDV), extensive lymphoproliferation characteristic of MD does not occur, although the resistant chickens become persistently viremic (20) . The term viremia is not employed in the strict sense here because morphologically identifiable virions or virus subunits cannot be detected in the blood, although in in vitro conditions the white blood cells from infected chickens readily transmit infection to susceptible cell cultures and induce herpesvirus-type cytopathic effects (CPE). The level of viremia and the distribution of viral antigens in the tissues of genetically resistant chickens remain at a much lower level than in simultaneously exposed susceptible chickens (1, 17, 20, 21) . The reasons for lower levels of viremia are not clear, but one may postulate that resistance is expressed at cellular level; i.e., the cells of resistant birds may be incapable of replicating high quantities of MDV. Previous attempts to correlate the in vitro and in vivo response to MDV of genetically diverse populations of chickens have produced conflicting results. Kottaridis et al. (9) noted that a Connecticut-A isolate could be readily propagated in fibroblast and bone marrow cells derived from chickens of highly susceptible line 7 but not in the cells of another strain of chicken that was relatively resistant to MD, thus implying that resistance was expressed at the cellular level. On the other hand, Spencer (21) found no differences in the in vitro sensitivity to MDV of cells of genetically resistant and susceptible chickens.
The objectives of this study were (i) to compare on a chronological basis various parameters of replication of cell-free and cellassociated preparations of three strains of MDV in cell cultures of genetically resistant (line 6) and genetically susceptible (line 7) chickens, and (ii) to test the pathogenicity of MDV propagated to cells of resistant chickens.
MATERIALS AND METHODS Experimental chickens. White Leghorn chickens of genetically resistant line 6 and genetically susceptible line 7 maintained at this laboratory (H. A. Stone, U.S. Dep. Agr. Tech. Bull., in press) were wingbanded at 1 day of age and reared in Horsfall-Bauer units. Embryonated eggs for chicken embryo fibroblast (CEF) cell cultures were from a parent flock that survived a natural infection with MDV.
MDV. Cell-associated virus was propagated and assayed in duck embryo fibroblasts (DEF) cells. The JM-19 clone of MDV (15) has been described (20) . The GA-22 clone (15) was at the 18th cell culture passage level. The Idaho-1 (Id-1) strain of MDV originated from chickens with high incidence of cutaneous MD (19) (10) , and assayed in DEF cell cultures (20) . In the second group, pooled medium from both cultures was cleared of cells by centrifugation, mixed with equal quantity of SPGA-EDTA buffer, and assayed in CK cutures for cell-free virus (20) . Pooled cells of both cultures were suspended in 3 ml of SPGA-EDTA buffer, sonically treated for 30 s with an ultrasonic oscillator (Biosonic II, Bronwell Scientific, Rochester, N.Y.) with the needle probe set at an intensity of 70, and assayed for released virus in CK cultures.
In trial 2, the inocula were cell-free virus preparations. In experiment 1, Based on this titer, infected cell suspensions of each line type were adjusted by dilution to contain 100 PFU/ml. These suspensions were serially diluted, and 0.2 ml of each dilution was inoculated intra-abdominally in groups of 10-day-old chicks of lines 6 and 7. Ten chicks of line 6 and 10 of line 7 were kept as uninoculated controls. At the time of chick inoculation, the diluted virus preparations were assayed again in DEF to determine the actual number of PFU per chicken. However, apparently because of a poor batch of DEF cells, conclusive titers were not obtained. Each group of inoculated and control chickens was housed in separate Horsfall-Bauer units until the termination of experiment 8 weeks p.i. Deaths occurring within the first 10 days of inoculation were considered nonspecific. All chickens dying after 10 days were examined for gross lesions of MD. If gross lesions were absent, histological sections of right vagus, right brachial and sciatic plexuses, and gonads were examined for microscopic lesions (12) . At the end of the experiment, all surviving chickens were killed and examined for gross and microscopic lesions of MD.
Serology. Procedures and known positive and negative sera for immunofluorescent and agar-gel precipitin tests have been described (14, 15) .
The agar-gel-precipitin antigens induced by MDV (4) in cells of the two genetic line types were also compared. Antigens for this test were prepared by first inoculating cell-free JM and GA-MDV in CK cell cultures of lines 6 and 7 chickens and then making three to four additional weekly passages in CEF cell cultures of respective genetic type. At the last passage, when CPE became extensive, the supernatant fluids and cells were harvested. Supernatant, cleared of free cells, was concentrated by negative-pressure dialysis to approximately 1/50th of the original volume and tested for the A antigen. Cells were detached from the petri dish with a rubber policeman and suspended in phosphate-buffered saline (pH 7.4) at a concentration of approximately 107 to 2 x 10' cells per ml. This suspension was frozen and thawed three times for cell-associated B antigens. Specific antisera to A and B antigens were those used previously (15) .
RESULTS
Cytopathology. The three strains of MDV induced similar CPE in cells of both line types. In all cases, CPE was characteristic of herpesvirus infection and consisted of polykaryocytes and intranuclear type A inclusions.
Chronological appearance of plaques. In both types of cells and in all three strains, plaques became apparent at the 4th day p.i. (Fig. 1) Table 2 ). This unusual disease pattern has been observed earlier in line 6 (17) and may virus was be partly due to sporadic occurrence of a mild inactiva-lymphoid cell infiltration in nerves of normal ithin 18 h uninoculated chickens of this line (17) . Indeed, Id not be the microscopic lesions in the two positive birds titers of in 10-3 dilution of virus propagated in line 6 t consist-cells and in one positive bird in 10-3 dilution of 7 (9) . Our studies further demonstrated that the chronological appearance of CPE and replication of MDV and the associated induction of antigens detectable by immunofluorescent and agar-gel precipitin tests were similar in cells of resistant and susceptible chickens. Also, MDV propagated for approximately 4 weeks in cells of resistant line 6 chickens remained nonvirulent for line 6 and fully virulent for line 7 chickens.
In lymphoid leukosis, another commonly occurring hematopoeitic neoplasm of chickens caused by ribonucleic acid viruses, cells of resistant genotype prevent virus penetration or uncoating (6, 13); hence, virus propagation is inhibited both at in vitro and in vivo levels. Virus exclusion is indeed one of the important mechanisms by which genetic resistance in lymphoid leukosis is expressed (5). Clearly, genetic resistance to MDV must operate through an alternate mechanism.
The mechanism of genetic resistance to MD is not known. Because the cells of the resistant host allow replication of the virus in vitro as well as in vivo, one may speculate that resistance occurs at one or more of the following levels.
(i) The target cell may be lacking in the resistant host. This cell could be either the one that undergoes neoplastic transformation or the one that develops specific virus-induced antigens necessary to prompt a cell-mediated immune response as postulated by Rous et al. (16) .
(ii) The target cell exists in the resistant host but fails to undergo modifications necessary for tumor induction.
(iii) Perhaps the most likely possibility is that virus modifies the target cell and initiates a response, but the resistant host has effective means of preventing the lesion, either by immune surveillance or by not recognizing new antigens and not mounting the immunological attack that results in lesions (16) . In this respect, cellular immune functions (11) rather than the humoral factors (18) (3, 20) and interferon (7) than genetically susceptible chickens.
